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Abstract 
In the article the authors discuss the possibility of using a rotor-dynamic homogenizers to improve technology for 
processing milk by the intensification of the process of homogenization. They give an informative overview of design 
patterns of homogenizers, demonstrate their advantages and disadvantages. The results of the equipment testing with 
different design parameters in an alternating direction of rotation are described. 
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In an environment of rising energy prices to ensure competitiveness of products a thorough analysis of 
energy consumption and measures for energy conservation must be done. One of the processes, which is 
implemented for most manufacturing processes of food technology, is homogenization of the product. It 
is realized for products such as milk, ketchup, spreads, mayonnaises, juices, yogurts, etc., and largely 
affects the quality characteristics of the product and its stability.  
Most of the existing productions implement this process with plunger homogenizers (Fig. 1). These 
devices are triplex pump and adjustable niddle nozzle. Homogenization in such units occurs by creating 
some pressure that depends on the type of work media, its characteristics, and its subsequent throttling in 
the nozzle. The main advantage of such units is easy workflow and easy control (according to how 
recommendations) depending on the characteristics of the working media. Disadvantages of plunger 
homogenizer are high weight and size characteristics, high energy consumption and inability to control 
supply. One of the possible ways to eliminate these drawbacks is to use rotary dynamic homogenizers 
(Fig. 2). These units represent the machine of the dynamic principle, in which homogenization of the 
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working media occurs at the expense of multiple stepwise passing of the work media through the gaps 
between the stator elements and the impeller, rotating at a frequency of 3000 rev./ min.  
Structurally the impeller is a disc with coaxial cylindrical projections, included in the openings of 
stator elements. On the stator there are made radial apertures for greater homogenization of the flow. The 
impeller has a similar oblique grooves, which makes it impossible for complete opening of the channel 
and passing of non-homogenized product.  
Thus the flow is fed in the axial direction of the impeller, where it is divided into two ones. Step by 
step passing between the rotary and stator elements, the product homogenization takes place in the gaps 
of the unit. Given that the impeller is duoflow, in order to simplify, the unit is made as a monoblock.  
Fig. 1. Plunger homogenizer and homogenizing head 
Fig. 2. Rotary-dynamic homogenizer 
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The unit tests were conducted in two phases:  
Study the pumping characteristics of the unit was performed at the Department of Applied Fluid 
Mechanics. Experimental trials included two stages (with the width of grooves 5 mm and 8 mm, 
respectively lower and upper parameters).  
Changing direction of rotation of the rotor is accompanied by some change in the unit parameters (up 
to 10%), due to oblique grooves of the impeller.  
Fig. 3. The impeller, front and rear stators 
The second phase of the study involved the testing of the homogenizer in a current production of  
LLC "Dobryana", Sumy. As a working media for testing was selected milk of 2.7% fat content. The main 
task of the homogenizer at work with specified working media was fragmentation of fat balls to reduce 
separation of milk. Tests were conducted in different modes (2, 5, 9 m3/ h). At each mode there was 
performed sampling of the product after homogenization. Test results were determined by the regulatory 
instructions in the laboratory of LLC "Dobryana" and further they were analyzed using a microscope with 
a magnification ratio 480 times.  
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Fig. 4. Test characteristics of the rotor-dynamic homogenizer 
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Fig. 5. Fat balls under the microscope at unit different productivity 
Inspection of samples through the microscope allowed the following conclusions. Milk, which is 
coming to a homogenizer, has fat balls of the size of about 20 microns. When homogenizer is working on 
the minimum productivity (2 m3/h), fat balls have the dominant size of 4.2 microns at a maximum size of 
8.4 microns. But over time, there take place grouping of fat balls which causes formation of fat streaks.  
With the homogenizer productivity of 5 m3/h there occures fragmentation of balls of fat to 5.4 microns 
at their maximum size of 9.6 microns. During some time there is observed a stability of the working 
media.  
With the productivity of 9 m3/h there occures fragmentation of fat balls to the size of 9 microns at their 
maximum size of 12 microns.  
Laboratory studies have allowed to obtain the following results. The sample obtained at 2 m3/h 
productivity has increased stratification and does not meet regulatory requirements. With productivity of 
5 and 9 m3/h, the results fully comply with the regulatory requirements (6.9% at the required index of 
7%). Unsatisfactory results at the low unit productivity can be explained by the fact that at fine grinding 
fat balls start grouping. 
The tests confirmed the possibility of using a dynamic rotary homogenizer for some food technologies. 
The matter that needs further study is to determine the control mechanism of the homogenizer, depending 
on the characteristics of the working media.  
As compared with the plunger homogenizer, the rotor-dynamic one has much smaller dimensions and 
significantly lower power (Figure 6). 
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Fig. 6. Rotor-dynamic and plunger homogenizers in  the conditions of LLC "Dobryana" 
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